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out reference to any other document. 
4.17a A reference to an unpublished, previously filed ap- 
plication (i.e., not published before the international 
filing date) should not be regarded as being part of the 
disclosure, unless the application referred to is made 
available to the public on or before the publication 
date of the international application. The reference to 
such an application made available to the public on or 
before the publication date of the international appli- 
cation may be replaced by the actual text referred to 
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and may be taken into account by the examiner. 
Similarly, references to text books and periodicals are 
allowable under the same conditions if it can be proved 
that the content thereof was fixed prior to the inter- 
national filing date. In the case of any document made 
available to the public later than the publication date 
of the international application or not to be published 
at all (e.g., an application withdrawn before publica- 
tion) , the examiner should not take into account the 
reference to that document for the purposes of inter- 
national preliminary examination. It should be noted, 
however, that this practice relates only to the inter- 
national phase and does not preclude any decision apply- 
ing relevant national law as far as it relates to the 
contents of the disclosure of the international applica- 
tion as filed. 

2). With regard to claim 7, reference is made to section III 
of this report. 
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Power line communication apparatus comprising; 
modulator means for modulating a carrier signal having a 
>-;%irs- frequency; 

ffcfF- transmitter means coupled to said modulator means for 
^transmitting said modulated carrier signal having said first 
irjv f re quency to coupler means and; 

f coupler means comprising capacitor means electrically 

?■ connected to a power line and air-core transformer means coupled 
to said transmitter means, said transformer means transmitting 
said modulated carrier signal having said first frequency through 
said capacitor means and over said power line. 

"2.1 The power line communication apparatus of claim 1 
wherein said transformer means comprises a primary coil having 
a first diameter, said primary coil being coupled to said _ 
capacitor means, and a secondary coil having a second smaller 
diameter, said secondary coil extending coaxially within said 
primary coil such that an air gap is created between said primary 

and. said secondary coils. 

3.« The power line communication apparatus of claim 1 
wherein said air-core transformer functions as a capacitively 
coupled transformer, having a capacitor between the primary and 
secondary coils of the transformer. 

"4.-) The power line communication apparatus of claim 1 
■further' comprising second coupler means comprising second 
capacitor means and second air-coil transformer means for 
receiving carrier signals having a second frequency over a power 
line; 

receiver means connected to said coupler means for receiving 
said carrier signals having a second frequency from said coupler 

means ; 

and demodulator means for processing said carrier signal 
having a second frequency received from said receiver means . 

■5. ? The communications apparatus according to claim 2 
wherein the ratio of the number of turns of said primary to 
secondary coils is about one to one. 

6".? The communications apparatus according to claim 2 
wherein a static capacitance is created between the primary and 
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secondary windings of said coils which function as * h^h^s*^ 
.filter with the secondary windings. 

7.? The power line communication means of claim 4 wherein 
said second air-coil transformer means comprises a primary coil 
having a first diameter, said primary coil being coupled to said 
capacitor means and a secondary coil having a second smaller 
dxameter, said second coil extending coaxially within said 
primary coil such that an air gap is created between said primary 
and said secondary coils. 

8? The communication apparatus according to claim 1 
wherein said first frequency is less than about 1 Megahertz. 

9? The communication apparatus according . to claim 1 
wherein said first frequency that is less than about 160 
kilohertz . 

Id: 1 The communication apparatus according to claim 1 
wherein said first frequency comprises a power level of about ' 
twenty decibels above any other frequency. 

IP. The communication apparatus according to claim 2 
wherein said air-coil transformer means comprises impedance 
matching means such that the primary coil resistivity for 
transmission and reception at carrier frequency is about eoual 
to the input impedance of the power line. 

12. The communications apparatus according to claim 1, 
wherein said coupler means resonates at said first carrier' 
'frequency. 

13'. The power line communication apparatus of claim 1 
wherein said transmitter means simultaneously transmits at least 
a second carrier signal having a second frequency through said 
coupler means. 

14\ Power line communication ..apparatus comprising;. 

modem means for transmitting first carrier signals having 
a first frequency over a power line for receiving second carrier 
signals having a second frequency from a power line; and 

coupler means connected between said modem means and said 
power line, said coupler means including air-coil transformer 
means for transmitting or receiving said first and second carrier 
signals over said power line. 

15. Communication apparatus for a pair of power-lines, 
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comprising: 

first coupling means, including a pair of serial LC 
circuits, coupled to the pair of power-lines; 

first transmitter means, coupled to said first coupling 
means, for transmitting signals carried by a first carrier 
frequency across the pair of power-lines; 

first receiver means, coupled to said first coupling 
means, for receiving signals carried by a second carrier 
frequency from the pair of power-lines; 

first modem means, coupled between said first 
transmitter means and said first receiver means, for modulating 
said signals to be carried by said first carrier frequency and 
for demodulating said signals carried by said second carrier 
frequency; 

second coupling means, including a pair of serial LC 
elements, coupled to the pair of power-lines; 

second transmitter means, coupled to said second 
coupling means, for transmitting said signals to be ca-rried by 
said second carrier frequency across the pair of power-lines; 

second receiver means, coupled to said second coupling 
means, for receiving said signals carried by said first carrier 
frequency from the pair of power-lines; and 

second modem means, coupled between, said second 
transmitter means and said second receiver means, for modulating 
said signals to be carried by said second carrier frequency and 
for demodulating said signals carried by said first carrier 
frequency. 

16T The duplexing apparatus according to claim 15, wherein 
one of said serial LC circuits of both of said first and second 
coupling means comprises a first plurality of capacitors and a 
first air coil including primary and secondary windings, the 
diameter of said primary winding being greater than the diameter 
of said secondary winding thereby creating an air coil between 
said primary and secondary windings, while the other serial LC 
circuit comprises a second plurality of capacitors and a second 
air coil including primary and secondary windings, the diameter 
of said primary winding being greater than the diameter of said 
secondary winding thereby creating an air core between said 
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primary and secondary windings, wherein said first plurality of 
capacitors are connected together in parallel between one of the 
power-lines and said primary winding of said first air coil, said 
primary winding of said first air coil thereafter being serially 
connected to the other power-line, and said secondary winding of 
said first air coil is connected to its respective transmitter 
means, and wherein said second plurality of capacitors are 
serially connected together between said one of the power-lines 
and said primary winding of said second air coil, said primary 
winding of said second air coil thereafter serially connected to 
the other power-line. 

17-. The communications apparatus according to claim 15, 
wherein said first and second coupling means each have a 
bandwidth of less than about 500 kilohertz. 

18 1 . The communications apparatus according to claim 15, 
wherein said first and second coupling means each have a 
bandwidth of less than about 100 kilohertz. 

19;: The communications apparatus according to claim 15 
wherein the primary and secondary windings of said first and 
second air coils function as a phase shift non-linear 
transformer. 

20^. The communications apparatus according to claim 15 
wherein the primary and secondary windings of said first and 
second air coils function as a capacitively coupled transformer. 

2f . The communications apparatus according to claim 15 
wherein the ratio of the number of turns of said primary to 
secondary coil in said first air coil means is about one to one. 

22T The communications apparatus according to claim 15 
wherein the ratio of the number of turns of said primary to 
secondary coil in said second air coil means is about one to one. 

23\ The communications apparatus according to claim 15 
wherein the created capacitance created between the primary and 
secondary windings of said air coils function as a high-pass 
filter with the secondary windings. 

24. The communications apparatus according to claim 15 
wherein the primary windings with the plurality of capacitors 
function as a band-pass filter. 

25? The communications apparatus according to claim 15 
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wherein saxd first plurality of capacitors includes resistor 
/: means to evenly divide down the voltage over said first plurality 

of capacitors. 

26'. The communication apparatus according to claim 25 
wherein said second plurality of capacitors includes resistor 
means to evenly divide down the voltage over said second 
plurality of capacitors. 

27'. The communication apparatus according to claim 25 
wherein said first plurality of capacitors resonates with the 
primary winding of said first air coil. 

28:- The communication apparatus f according to claim 25 
wherein said second plurality of capacitors resonates with the 
primary winding of said first air coil. 

29. In a power line communication apparatus, an improved 
coupler comprising capacitor means coupled to a power line and 
air-core transformer means comprising a primary coil having a ' 
first diameter, said primary coil being coupled to said capacitor 
means, and a secondary coil extending coaxially within said 
primary coil such that an air gap is created between said primary 
and secondary coils. 
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CLAIMS = - 



\l . A network linking a plurality of premises (142), 
c N qmprising: 

a section of broadband telecommunications network 
.130), and 

a\?lurality of electrical power cables (134) each 
connected\to a respective one of the premises for 
supplying ribains electrical power thereto, and each 
being entirely external to said plurality of premises, 
each of s^.d power cables also being connected to 
the section of broadband telecommunications network so 
that telecommunications signals are transmissible 



between the section b,f broadband telecommunications 
network and each of said pojwer cables, 

wherein. a telecommx^iyOTions signal is 
transmissible to and/or fr\m said plurality of premises 
by being transmitted along the section of broadband 
telecommunications network and\also along the 
respective power cable of each of said premises. 



2 • A network according to Claim 
satellite receiving means 




further including 
or receiving 



telecommunications signals from a satellite transmitter, 
wherein a telecommunications signal is transmissible from 
said satellite transmitter to said plurality\of premises 
via said satellite receiving means, said section of 
broadband telecommunications network and saiol power 
cables. 
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\ 3 . A network according to Claim 1 or Claim 2 including 
\a plurality of interface units, each of said interface 
uiaits connecting one of said power cables to said section 
of Nbroadband telecommunications network, each of said 
5 interface units including high pass filter means far 
allowing high frequency telecommunications signals to 
pass between said section of broadband telecommunications 
network and said power cable, and for preventing low 
frequency mains electrical power signals from passing 
10 therebetween. \ 



4. A network according\to any one of the above claims 
15 wherein said section of \broaoband telecommunications 

network includes any or all \f f fibre optic r twisted pair 
or co -axial cable* \ 

5. A method of transmitting a telecommunications signal 
between a pair of buildings, including the steps of: 

20 (I) transmitting the signal from a first building along 
an external power cable for supplying mains power to the 
first building, followed by \ 
(ii) transmitting the signal along a sectiori of broadband 
telecommunications network, followed by \ 

25 (iii) transmitting the signal along a Seconal external 
power cable for supplying mains electrical power to the 
second building. \ 
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6. ^SUjnethod of transmitting a telecommunications signal 
according ^b^Qlaim 5 wherein the carrier frequency of 



said telecommunications sigr 



is at least 1MHz 



A network substantially as li£i?sin described with 
5 reference to Figure 13 of the ac company ing^dr^wings . 
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